Poly(ADP-Ribose) Polymerase-1 inhibition potentiates cell death and phosphorylation of DNA damage response proteins in oxidative stressed retinal cells.
Oxidative stress (OxS) is involved in the development of cell injures occurring in retinal diseases while Poly(ADP-ribose) Polymerase-1 (PARP-1) is a key protein involved in the repair of the DNA damage caused by OxS. Inhibition of PARP-1 activity with the pharmacological inhibitor PJ34 in mouse retinal explants subjected to H2O2-induced oxidative damage resulted in an increase of apoptotic cells. Reduction of cell growth was also observed in the mouse cone like cell line 661 W in the presence of PJ34 under OxS conditions. Mass spectrometry-based phosphoproteomics analysis performed in 661 W cells determined that OxS induced significant changes in the phosphorylation in 1807 of the 8131 peptides initially detected. Blockade of PARP-1 activity after the oxidative treatment additionally increased the phosphorylation of multiple proteins, many of them at SQ motifs and related to the DNA-damage response (DDR). These motifs are substrates of the kinases ATM/ATR, which play a central role in DDR. Western blot analysis confirmed that the ATM/ATR activity measured and the phosphorylation at SQ motifs of ATM/ATR substrates was augmented when PARP-1 activity was inhibited under OxS conditions, in 661 W cells. Phosphorylation of ATM/ATR substrates, including the phosphorylation of the histone H2AX were also induced in organotypic cultures of retinal explants subjected to PARP-1 inhibition during exposure to OxS. In conclusion, inhibition of PARP-1 increased the phosphorylation and hence the activation of several proteins involved in the response to DNA damage, like the ATM protein kinase. This finally resulted in an augmented injury in mouse retinal cells suffering from OxS. Therefore, the inhibition of PARP-1 activity may have a negative outcome in the treatment of retinal diseases in which OxS is involved.